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Wk-caiATiiD. «*B<ojfea<r>-aeiTika»a 
*iik«aa«i».^aa,aeTji9. ^r-. 

-Kw. *sctci»«a;yaTai 0. aas. loc, 
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caa±ir>wa>tnj »iiwia. •*a«aif>^«^rt 
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2tofiamtmm»ML^i i 2o^*«/tvKj j 2 i 
- K 7 u-i.o^< K 1 I 1 1 m^tzfstiL/tyt 

T. I , 2 0OS«/ty F I I 2 1 CWlCT 

CttBj 1 (b) izw^Tji turnkey t9>r. mmm» 

O-f >!f-«J-K 1112. ff-f >r-V-Kl I 12 
F 1 1 1 3 . «flI«JtT*Oori.ttt*^-^/t- I 1 

14. 1 1 1 0 t^txnr 

(») Bl I 1 S^tBXT^iO. ax. S^K^K, 4 

fritAo«BftBa c:r*a^v5^y-F7i.-^/^^ 

C0rP(0uid Flat P«cktfe)Zkt; 
TQFP (Th ! n Quad Flat P t c k . 

»«) BTia. v-Ko#e>«:pr|ft <^^,^^^ 

«4 1 •>« 7 ir K .i y 5r 5 7 Y-ttlK% Jiuitx^ ^ > ^ 
Jox^Bc^OftBtn. RiiTai*t«)ii7u;ii:x 

«A50«BBBB«>^e>iti:»ii. V-K7u-i. 

C<ii»Tt. -f >^'-7-FB^«^Biiamit;^. a 
»«. BBi:* i,ouit UTix. r u;mj:4r» .••,0 

XC^^r. y-K7l.-/.B«0«Baio. 2Smm 

^iiTnBi:i£^r«<. ^r. iidfttL<i2 4 2 x 

Syy*-B^ tl>»^/l*Bf 0. 2SmmSKoaff 

(•;~F7i^-^«utoio) t-h^iaft (Bio 
> tea. «j^oi.c^v7x.t-5n*ifcL/t» 
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'^5^->l 0 3 0 tft«L, QBfiS. 
»ICJt:i:Tffi.. ««:a = fi„cC«CHr.i/cjydTx 

i^t. ff9Z (0 10 (d) > 

«i»T. fv^KOtteBd, (01 0 (.) , ft 

T. -r>^-y-KBtB«jiicii»jR„erv-f « K 

vKT^CltH^. Ub.L. Xy^>^»x»ttci, 
l»TI2. i^^>5^Ht:,fc4Jt»ttU»i«0«W35»f, 

tBB»t**o«..««T. 01 ociKTj:-.(C. 

II. 0-1 0 OXttSiru/lTi.*. X. y 

-BiSCtt. 'eoKBUno. l2.SmrT.ajt 

«B^enTi>«. CO*. B I oic*TJt ^/iz vf^ 

>*^»I^B«|ie. K7U"i.o«B^ 0. 1 S 
mm-O. 1 2 S mmBflr rra < T* C t c j: 9 . 9 
^''•*^>^<>5^«^*>«>eBaV««7 0- t DBA 
t. 0. 1 6 SmmL'y^BKOBBJaOr-'i- K 
BBB^Xr^>J^i:^*ttXtBttLTt zr\ 

10 0 0 4] L^'Ln:©'^. BBltifcB*BBB 
BI2. ♦/t9f ^-i;Til. tBBT-TJift-f >r- V- 
FCtfy^^O. I e S5»mt7^tBT. Hiro. I 

• •*o. I Jmrnev^iT^Be^ aF(tB«««TTe 

BUltBftCIX. 7'C>7VXB<»BKIIt ti»-j/iHt 
XttC4#it*79f - V - Ki5aBB«0*«Li»fcii5 
A***. »»='J-FB«*>BB«BC UTX v^>«r« 
Xt«5»«i: tBflD(BTe/t. 
(OOOSI CnK«CT4»Ad LT. 7?^-V- 
FOBBtBBu'/tx««ia<t%55;9ttT. < > r - 

•;-KBi*%/x-7Xvy>5^tc<iaruzi:j:'5»i 

<tTXr^>5^aDl%rt^^«»iBBjnTi»*. t 
TUAiC*fc9»< LTXyf->5r«x«*iC/rf ^ 
B^UIS. HXBi: J*vTO«BftiTaT* (fNi.ir. 

•>'»ex«i7«*Bit) . st>-?<>5f. ^-A.r-r> 
M B A* a 0 e n /u . B a f : at « o r> ^n: 

T. < - - FB« tM- 7 X V f- > 7i:jt O B < 
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9«n«itL)tCSF (Chip S ixe Pack 

i P • c k « f e) ^BCA (Ba I I C r j d 
Ar r ty) l^lt-cK««||€|^RC'^^ < re 4. 

A40mmAT«9. 7 5 - y - K e v ^ i»« 0 . Sm 
meyf^d5OFPT«3 0 4tr>i>«l||»t/ift. '^-^^^ 

«u<iu«?r<*. -«i:«QFp«aac»Lxii7 

O^-y-Fev^l»'0. 3mmevf^«TTwixf 

*-tifrir*KT*«ijBft^yftnri>«. bca 

«. -kCOr P«5«»tf7Kr*fcOiLttOe««>|» 

^T**. BCAO«». n«B^»«3 eoi?>t«A 
«*^. 3 Omm-4 OmmAUftftfc, CflT^-f^iW 

«ooe>^Tooe>. a>^Tb i 0 0 0 

-fi'BBCS^HTU-f ceitJtCS P*J«SCI1. B 
CA«3>*rht<|»r. *•:>. 7U-f«#>«^tfv 

**«^Tct»fu«4a*. BCA««. -a 

OKSC. 0FP^BCACIt-:*t/tvr-i;«BO 
U^miScr^^^ LS I ^^Oy9AKai»*t OOMH 

I OF PTii/t^r->Fs«e 

A/ji^.gx'. coaT*>an»«*ft. « 
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h * p s I 2 e p . c k . c e) 
•Jcaa L It y . K 7 i. a„ c .g,^ 

LTa;^35it)icaKC. «o»ajt«^aBBit ««« 

a^«tttjta«itaA.^attj^ 
tt«na«o««ttfitaaj»a«.^aita^^,,^ 

- H o a e ly* V « K 7 u - « « a J j: 0 t « c n 
• •►■^icen^eTifitaaaicjcoaaiiikL/ics 

^CChip Siie P » c k • c e) »^»a« 

c-ap)i:attL;t'j-K7t.-^a«t«ca«*>n 
■«»tattT*iti!>^B«*>a^ttt f «L. t-p. 

FC«tT»*^«c«cc. ••:>»aaa^a««d 
«tf«c:ciTinT*f9. a^eoieao-a«#fiia 
BfOB^^aaetfTa^^atL, tt«>nati«>ti 

■ €tfjka«a9ii«^QB;( tf TJio. •acKa'PM, 
vaaa^oaav (/t,K) *«T*ai:T. -or 

■ fc^-ftcxaRrjcaaenxi^ftcttf^a^T 

*«*«*>s<-osaa c/tvK) t-f>y-v-K« 
6 ^^-f /t V K Id t <T>f.-. i: s ,7 T I » 4 c t f M a ^ T 4 L 
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least. A'-p^atfa^CBprteittMicif^nT 
a. ?«-ac&it^n^K>r€^tT<<> 

i»»ttos e j: 9 tMtttcnietPZS n/t V- K7 u- 
'.*l«v», naff* €if it«rjt^i:^r5tfTtTiiJii 

«0C^i5BrfllfikL/tC S P (C h • p site 

P a c k • t « ) »o*a(iaaTJj>'>T. «lc v ■ . n 

nawcftw^T-f >y-y- FcnuTif ;^?y«t:«5: 

•i-Kia. ffa»Rj»(«7T«T«i 1 s. n 

t-- y - K of^iii: mnv^ TC9 A.itB It c « « f 
nxiiftce «iiB&Tft t»^T«ft. m. zzra, 

CSP(Chip Site P • c k a ff 

7A«>nensi: is iii6i*«Tr?iLJiiiK0(:z OKon 

sit. ±i2s»i»T. «^s«>iensi:^e9A*<» 
ft«». «scA><^';<««-TBUirit«trtfso.^a3} 
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l:«^tT^>::^:I:zo. 'J - ^- ^ u-a t«t»-»oir 
ika*it(tuBi:ai.T. l^a^itcnjTTe. to. 

K « IX « A u o » a « 55 1 o a B » SJ It T & L O 
0 rC^5-y-H«X#a-OOH^7'7^ - y - Ktf>* 

«a o-r^yyf'^-) «>«ot±< « < Tc fc<i« 
Teft*»»»«oa«ma^Tft toT«>4. hl 
<ii. 2©xt.y>5rttxi: j: 0-f >r- y- K«^» 
t*taaia>a« jt9%a*ii;n«»i« n/t. »s. -f 
>r-y-Kta»ciBxenft#if >oy - K7 

CT«*1,«4 tTUO. AO. nJt'ttt€lXtI»i«« 

ff^-icfrr>«T. ititm«ai:jt oannihL/tc s p 

(Chip Site Picka«c)S.-o*«»S 

^ 0 If a tnit. -f>r-y-Ha. mmttti^ 

f^nys^rmim. mm. b3b. K4Bo4C€« 
tT»9, ^oaiBiay-h^u-i^airiwuBi 

•>tt«^««0-»«BtB-¥BJki:«'9TB2Blim 
e#9TlS9. B3B. B^Btl-f >y-y-K^P^Cl 

>r-y-hn«B2B«ratt€attTe. 9-<i-ift 

>f^-f >7tt«>mt»t«5t tTt»ft. A^BlBL^a 

Br. IB3B. B4Bia<>r-y- FAcreotKTJSft 
fti&or-y-KBtt. jEXtxaio. At>. •y-fr 

(0 0 0 9 ) c/t.'»ft«oi(0ifua«a»saia. 

• BB«^l»(. 4»BB«^^*B&:ttlT^n/t/f >7» 

^UTo^-y-FBcBBen. mmmm^fi > 
r^*j'^i'mt0*%%i^c9mLx^^tztizxf). 9 

etitttLTiift. 

(0 0)0) 

(ffXff) sit«oaaifit&«iaaBaoxKf^€a 

U-fr-jTR^lT*," ftr. ««« 1 €B I R« 
Bl (•) ISHKM ) «)Vaif jLa»«» RB^ 
IKBBTAO. Bt (b) (<) isa I (a) OAl- 

A2i:t»«)%"r>y-y-KaoKBaT. iBi (b) 

(0)1:01 («)«?Bl-B2i:2titfta^BB^>A 
BBTAft. B19. lOOlseitBSa. 2 1013* 
lin:a«B(/<vK). I20l27-f 

T. i30i2y-K7u-i.. i3iia<>r-y- 

K. iSlAaiaMiB. l3lAbi:B2B. >3> 
AClsa3B. l9lAei:M4B. |3 3l3«^e. 
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^--f-OSa^jfttUT. •C*,T««T6. St 
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•»0BIIU.>,^„,_^. •JOII.-w.O. 
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<>r-.j-K<0R2itftT. nr. 42*--... 
-R«*)>.*/SO. »*».o. I Smm«';-K7u- 

->^tMi>x. mzBttnK-nmomt 3 0 m- 

0 BtlBCL/t. (Sa (a) ) 

-'«K©«r««o«»4 on. f><-y-KJE«« 

t. (B 8 ( b) > 

tt«n/t»«rt.4B(i«i:i«x,»>y»i4„^.. 

■ M«A»e. «JB8#)X,^>src„„^y_^.j, 
W-ABWI I 0««B*.4B*cx»*>yr*«B 
«. ■■».6x,,^>yT«CtCjt,. BBT»«J 

I 0 •■«>««>««>»BX7 7>«r«,«»^,( 
■•■■ls'^>S'tBJBiX,y>*#..._, 

tCT«i»Xr^>J'tt*>**»:vt-;i/l.».B7,»X 

>e> t. fo-ftBi.r. Bwu. 
«»> «:«B*««.B-»>e9B« $ Ol:B.>ii;^,ft■, u>- 

• ■ e n j; KB t c li. tea tci > 
.t»aUB»T6eB::''.-"»'. "-WOBlSot* 

Ci-Kt:«>AeiiT«c«i:aL Ai:. bi («, 



- « 2 0 7 

11 

Ti*i:. B-«C3Ba S OttHC. 

-^'^^ nr. uv 

^--'^BtenftBw^BejnftB-ooBa s o 
'»I«T*>xv»'>irH.i«- 
«BB.$0«.«Be„TXe<«4/.».j:s,CtT,. 

C3«a$0««B#l».4.;-K7P-^,„e 1 otx 

rsa (d ) } 

6<>r-.;-K,tKB J 3 I ACBJiltiPllX. »x 

t50«mSTa<T*d. B6 (c) C «i T . ¥«« 
P/>«0. 1 S inm«T«li»X»Illtrtft. C9 t € 3 
*t. -r >T-y- K5t«ieCvf-p»*0. IZmmlf 

«traBKift«Te sat. vc^wi^a^o 
(0014) coj: ->t:xy ^^jra,^.,.^ or- 
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A'fsuai.*. 86 le ) <•< ' i:3ti5,:. 
-y-KjEa«Ba.4aj,a, 3 , b terror-.; 
-nta«iD±tn.r LTentft I, ot,, 

87 (c) <<) i;«Ti*c. -f>r-<J 
-K2 3 l«««c«OB2 3 1 8«BltT*'<A^K 

C. rUAWCiowKtr «,*».. «. BT (b) II 
BT (t> «CJ J-C2 Jc»i,iKBOT. 8 7 
<e) 1 1 - E2 1 ISWB?^ >t«(,Tt.«. * 

86 ft) i:»Tb««WBt. B6 >| 

<•> ':«T*ttcT4B.:a. b« (o (b) u« 

»T*«l#fc«ax«ft. 8« te) ro) ottBT 
>^-r*-3.7fttt««rxT. v-K7u_ 

vy>y«.i (B» (o» (,)) 
t«>^-f ViTBtLTt.*. 8». 3 lAbUXv* 

1-2 1 A. I 2 I 8lS#>,e«T*». Xv>> 
«'»««B»«r*toi-.i.8T*«<i.>. B« (oj o 

-'■"••''■♦>7'- .'-►»'.■•*• J ic 
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««B««nat*TteT. B2 (o (o> «t 

I (C) I^)I3!IBBT 
■* C6) i:8l (•) «A1 -A2.:««:T*eBT 

«e»8«wBBT*4. jciB»,*a«aeis 
ci»4nT«>>. «eei7ft«BT:*Bi:ii»Bt«B 

«.ft««CCT». ♦CTBBTftau,,. C«>«1 3 3 
e««a!»*B».fT#,«iictTi.4. SB««» 

• «««■ J 0 OAii. m^mi iiAuna. xxfi 

l*)*««»atBCT*4. 

fOO 1 7J XI. T. KB«2«>«BIIitB»a»Ba 

83 (») nKi6H2nman^a*»»m 

«OKBBT*i>. 83 (b) 1183 (.) *)A3-A 
«C*l,«Y>r-.;-KB«K8a.l.. 83 (e> 

• BTft*. B3IP. 2 0 0IS»BB««. 2|0I>« 
2 J I I2«BB l/tv K) . 2 3 0IJ7< 

t. I J0«y-K7P-t. 23 nj<->r-.;- 

»••. JaiA.CBiB. 231Abi:«2«. 291 
Ae««3B. 23lAau«4B. 2 3 3i:«^S 
■ . 2 3 3AiaB.FB. 2 3 3 en«B. 2 3$«>'< 
''»K. 2 4 0tt«,tBBB. 2$0BJtl»»,n. 2 
SOAISBBH. 2 e 0Ma«|«^-7A4. XXCM 

2«««i.. nmmi tmaiz. •mam^z i on. 
• BBB^oaas (/I V K) 2 11 noBTaan 

<"vK) 2 1 1 <»<>r-v-Kftic«xftj:*i:t 

T. <>y-«;-H 3 I s 0*ftLT 

RB«aenT«0. BBIC2 1JI;. 7fT22PC 
T. ■f>r-.j-KB23 IOJta««:B23 lAb 
t <K19i:Ma S nT i> - k 7 w - „ 

vK23Jt«T»,voT •a«K+2io«>ai»ie 
J « I la -f > r - V - K r 2 3 » t r -f v k 2 j j m 
':ai}^Ti.6. X/;. sxRK}«>a«v. kkpm 

tKuc. >•■•«•; 0 0 tABBN^nCfinr^B 

B^a 2 3 3 >'.sai;:ai7<»n;^«B«(o»B»> 
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V K 2 3 5 1 0 tff«r*ll»W> S A 

aianti.ix. ^-f/tvK 2 3 5 ta^tt« 2 3 3 e^yL 

& • 

to 0 1 B) «K#l2 0*««K«i:ffJI!<>.;-K7l. 

^. . 07 («) . 87 (b) CirTZttZ, r-fr^y 
H 2 3 5 eWT*e«tUT*9. «^»£ 2 3 3 »»X 

owmcetf yn;t-, >r-«;-K2 3 i tt^-p. 

^-•J-F«2 3 1«»J«< Oiim. tt?.e 2 3 3 9 

I«5K2B2 3 1 AblJV«ttT9< r#>5r^>Vt 
«t^»ltdr^«5TA0. P3B231AC. ff4C23 

euTia. 02i:«Tw»«ior»f!««^tRii 

«=. «*tt2 3 3 0*«Bi:« 2 3 3 C (fitf 3 tc) 

• ••f*. 04 («» «i«iiH3#>»afntfi*«iKB 

«««»»T*9. 03 (b) 1304 (•) 

6i:«ii7ft-f >r-v-K»oif«Br. 03 (c) 

<<) «03 (a) OB 5 « B ftirAiTitt^ttlC*)* 

«0TA*. 3 0 oi3*a»ita. 3 , oia» (0 

SfiTft^. 3iiia/T>r. 3 3 oia.;-K7i.-i.. 
3 3 I la-f >r-y- K. 3 3 i a 1 12m 1 b. 3 3 i 

Att3B2a. 33lAci:«3aB. 33lA<jia||i| 
m. 3 3 3 t2«7&«. 3 3 3 AI3«^^«. 3 3 3 B IS 
mm. 3 3 Sisr-r/ty K. 3 4 OtSllit«BC0. 3 6 
0lX«tt«9^-r^«. *»lb«0»ilcia-3 0 0^ 
• •la. III5M J ^WIS9l2«>«e^flr^o. 
*3lOia/<>r3 I ltrt^t<DT. /<>73| 

«fl^>r-*j-K3 3oi:f»ftCftt. 
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II 

2*oii*dffiai:. ♦-■»«»3oodn8f.ffindc- 
l^t^cifRia. «^tt3 3 3jecifii:ffi,^nr.«J« 

0*ffi,>.^;3i,9.tf 3 3 3^^^^^^y ^ ^^^^ 

10 0 2 1 ) xi6r!3i^*«(nrj|,:a«o ; - 

-i. 3 3 0 t. «J6PVI *>XR«2,:-^^/^<o.;-K7 
t.«T. D6 (a) . B6 (b) tZBX J. t U 9H tK ^ 

3ll«ic»^0»«c*«enft^ >^-y . Knajif. 
3 3 1 Aet7>. -r>^-y-K#fe«ii3 3 , ao's? 

W4 Ofcm. <>^-.j-KflttB3 3 I Aiunc>mz 
CO. ISmmT. «i »9C i: X ttC R>t II 4 ^ o 

e*v<r>^uTi«4. < >r-';-.Kjt«K3 3 1 AO 

ff2S3 3 lAbia*«KT9-fr3:>5f^^>jruft 
i»««&/^oT«0. »3«33JAe. K4B33I 
Adl2<>^-.;-K«'vCDA,ftftKtCTii<5. »2 

tTK*. Kit. «i5fi3#5irfltntfi»ai«»K«ofr 

Av K3 3 SC»«»«^^tffBtBXt/ibtlC. Hit 

10 0 2 2) BJff»i3«»itint»jr»ttaa«Dr«P< 

tUTia. ■2C«TJ5»flJor»«*>«^fc«« 
»t. «*tt3 3 30*S»i:|l3 3 3 C (B4 <e) 

(o) ) Hit««0 3 4 0 . Rmerx. 

«>tt*5H«Ot-tOJC««^ 3 3 3 Ai:Lr:toi>t« 

10 0 2 3 1 
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fTITLE OF THE INVENTION] 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



f CLAIMS 3 



::::: • — - 

. t«c.„.„ . 

iead frame blank; 

"-^-^ cows t..n, d..po„, 

. : ; T " ' "»u„„d „„ 
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"•ving t.r„i„.a portions arranged on their tips, 

the temanal portions hein, „ad. ol soider, etc. a„. 
exposed extemauy through the encapsui.tin, resin such 
that the ter»i„., coiu^. ..posed .„er„.M, -.,,0,.; 

* """"'"-^r resin at their outer sides, and 

th. semiconductor chip at its surface ha.in, ei.ctroce 

.dhesi... and the eUctrode portions .ein, 
a^ranged .et«e„ the i„„er .eads and hein, e.ectricaiV 

connected to tins «f .-v- - . • 

to tips of the inner leads by wires. 

^- A resin-encapsulated CS«> t-««o 
. . r- wca ts. type semiconductor 

device in which a lead frame shaped in acc«rH 

^ncpea m accordance with a 
--»ep etching process in such a manner that a thiCness 

„. —Psuiatin, resin in such a 

manner that it <e • w " 
« it i, substantiaiij, th. a. that of . 

.e«conduct.r chip i„ 

inner ie.d. having a thickness s»aii.r than that of a 
iead frame blank; 

-rminal columns havin. .he same thickness as that of 

'-'^"^ ^-^"^ in-9rally connected to the 

inner leads and also beinq .M.r.. ^ 

'° electrically 

connected to an external ci-cu^-. 

-he terminal columns be-m w 

oe.r.g disposed outside of the 



M-5599 US 
9-8207 



the surface opposite rh* i , 

PPosate the lead frame surface on which -he 
semiconductor chin - ~ 

P«tio„ Of ^ ' " - • 

th. , terminal portions, 

- -n„.na. columns .ein. exposed externall, through the 

po-tio" ^r"""^' " ^--^ ----- 

insulating adhesive, and the electrode 

electric- 1, Portions being 

eiectracally connected to l■^r^« w 

to tips of the inner leads by wires. 



The resin-encapsulated CSP tv/«- 
-Vices Of Claim l or 2 where- k "inductor 
pad and - 
t" : e " — ^ - - -ner 

inner leads and the die pad. 



^- A resin-encapsulated CSP 

semiconductor device in 
«hich a lead frame shaoed in a^co.^ 

. in accordance with a -wo sr 
etching process in such a " ' 

■ " thickness Of inner 

ieads is thinner than that o' , . . 

o. .he lead frame and wh-ch 
encapsulated with an encaosula— • • 

Psola.ir.g resin in such a manner 
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that it is substantially the same as that of 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal colunms h.vi„, the sa»e thickness es the-, c 
the lead fr«,. blank .„<, bein, integrally connected to -he 
inner lead, end also bein, adapted to be electrically 
connected to an e«ternal circuit; 

the terminal colu^nns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
^nner leads i„ . direction orthogonal to a thickness-wise 
direction thereof, the terminal column, being counted on 
the surface opposite the surface of the lead fra^e on which 
the semiconductor device is counted, the terminal column, 
hevin, terminel portions arranged on their tips; 

the terninal portions being 
exposed ext.rn.lly through the enc.p.ul.ting r.sin such 
t-t the terminal column, are e.pos.d e,t.'m.lly through 
the enc.p.„l.tln, resin .t the outer sid.s thereof; and 

th. semiconductor chip being mounted on the inner 
l..d. by bumps arranged on one surface of the semiconductor 

Chip, and the seroiconduc-o' f.K, „ k» • 

•nauc.o. chip being electrically 

connected to the inner leads. 

5. A resin-encapsuieted CS? type semiconductor 
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device in ^w^h . l..d frame sh.ped i„ accordance w-. - 

• twc-.„p ^^^^ ^ ^^^^ ^ 

Of inner l..d. i. thinner tn.n ..a-. .ne l„d .„c 
.wh.ch i. encapsulated with an encap.u- atin, resin in suck a 
-hner that it is substanti.Uy the sama as that c a 
semiconductor chip i„ sire, the U.d fra». includin,: 

inner l..d, ha.in, . thickness smaller than that o.- a 
lead frame blank; 

terminal columns havin, the same thickness as that of 
the l„d fram. hl.nk and bein, inte,rally connected to -he 
-ner leads and also bein, adapted to he electrically 
connected to an external circuit; 

the terminal column, bein, disposed outside of the 
inner lead. i„ . „„„„ ^^^^ ^^^^^^^ 

inner leads i„ a direction ortho,onal to a thickness-wise 
direction thereof, the terminal columns bein, mounted on 
the surface opposite the surface of the lead fram. on which 
eemiconductor device is mounted, the terminal column, 
^in, exposed externally throu,h the encapsulatin, resin at 

• portion Of tips thereof to se-ve a. ... , 

se.ve as terminal portions; 

and 

the semiconductor chip being counted on the inner 
-cs by bumps arranged on one surface thereof, and the 

semiconductor chip being elec-r^^^-i 

* «-iec.r.ca_ly connected to the 

inner leads. 
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6- The resin-encapsulated CSP r^rs^ 

C5P type seznacond-jcto- 

.'cur f,ces x„pecti..ly provided wUh . fi„t .ur.-.ce a 
«ccnd sur^c . thXrd .„d . fourth ,„r,.ce. -.e 

" .eco„d ,„r..c. and 

"u.^ Wit. on. ,„,.c. c. the r«^,^„, ^, 

inner aead na..„, ..a .a™ .niCnea. a. .Hat ... ,..d 

a concave ah,p. depr.a.ed toward the in.ide the .„n.r 
•lead. 



fDETAIL£D DESCRIPTION OF THE INVENTION) 
(FIELD OF THE INVENTION) 

The present invention relates t-. * • 

relates to a resxn-encapsulated 

semiconductor devie* 

c'evice capable of meeting the requirement for 

an increase in the number of , 

unioer Of terminals and having a 

miniaturized structure -nrt 

and thus an excellent mounting 
efficiency. More particular! v 

P ticularly, the present invention 

--eates to a resin-encapsulated semiconductor device 

lead portion is thinner i„ 3 thinness than a lead frame 
Dlank. 
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(DESCRIPTION OF THE PRIOR ART) 

. ^ ^^^^^^^^^^^^^ ^ - 

. circuits, inner leads llaz 

""'""y With the outer l„d, „„ k„^, 
1130 , bonding wires 

30 .or electrlcell, connecting the. tips o. the Inner 
^eaos .112 to the bonding pad ^21 of 

cMp 1120 and semiconductor 
P and a res. encapsulating tHe semiconductor c.ip 

-i^u to protect 

P o-ect .he semiconductor chip 1^20 fr«« 
stres«»e ^ e^'ternal 

"resses and contaminants. This res^n 
semiconductor device afte^ --"-encapsulated 

semiconductor 
oevi.e 1120 on the bonding pad 1221 . , 

e„^^^, , *^ -« T-anufactured by 

."cepsul.tm, the semiconductor chip „,o with the 
Tn warn the resin. 

«*^n.encapsulat.d semiconductor device the num. 
Of the inner lead, ni2 is . , " ' 

P-<*s 1121 o. the semiconductor chip 1120. .nd/ rig. 
shows the configuration . , 

- ^ monolayer lead frame used as 
an assembly member of the resi. 

device K "-"-encapsulated semiconductor 

device Shown in Fig. n,. such a . 

bonrfs. includes the 

bonding pad im for mountino rK 

ountang the semiconductor ch-o -h^ 
^nner leads II12 to be elo 

se.-.-, ... -^«=^-cai:y connected to the 

5effi.^^..3.^-.c. oevice, the ou'e- - - 

«>"'e. ,ead .1:3 which is integral 



*♦:»»« v: 
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with the inner lead 1112 and is adapted to be eiectrica" • •• 
connected to the associated circuits. This also inJ^ 
dam oars serving as a dam when encapsulating the 
semiconductor device with the resin, and a frame serving to 
support the entire lead frame Uio. Such a lead frame is 
formed from a highly conductive metal such as a cobalt o 
alloy (a .2% Ni-Pe. alloy, , copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
mi-niaturization and reduction in thickness of res-- 
encapsulated semiconductor device employing lead frames 
like the lead frame 1110 (plastic lead frame package) and 
the increase of the number of terminals of resin- 
.ncapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
Of the integration of semiconductor device increase 
progressively. Thus, „ce„t resin-encapsulated 

se„.iconductor package, particularly 'guad- plate 
package (OrPs, and thin guad flat packages (TQrPs, have each 
• 9rMtly increased number of pins. 

I-e.d frames na.in, i„n.r lead. .rr.n,.d a, s«.n 
Pitches amon, lead frame, fcr s..i«nd.ctor pack.,., .re 
/.bricated by a photoiithc,r.phic etchin, process, „Kile 

lead frames having inner leads a-r^n-.^w 

arrangeo az co.-nparati vely 

large pitches among lead *^amt^^ 

V a -.ames .or semiconductor packages 
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-r,.u„, semiconductor p,c.a,« . 

P^ns „e ....c.e. . , " 

the order of 0.25 nun to an etchir.» « 

an etching process, not a o-ess 
working. ?-ess 

- .... 

— - o.. 3 on o.... o, o.n ™. 

.... ....... 

=on-..n.n, po„s.i„„ „ ^ ^^^^^^^^^ 

•Pr.,d in photor„i„ nx.s 1020 over -h. „ • 
->>• thin fii„ „ 3^ 

«e expo.M, through , . . 

P.«.r„. to li,ht «.itt« . ,,,, ° . 
•"0 the thin .h ""^ .---cury l.„p, 

thin .h..t i, i^...„, , ^ 

T " * """"" "« 10.0 .s 

Shown in Fio 

need .e "'^^•«"' ""'n 

r : " ' - 

such, and then an eteh*nr 

etchant containing ferric chloride as a 

principal component is sprayed acairs- -he tKi„ k 
_ «»aaz..s. .ne thin sheet ICIO 

etch through portions of th. 

wiwn the patterned ohoto-«- 

-•^otoresist zilns 2020 so that inner 



*K5$4 v: 
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o. p...„.^„., „^ ^^^^^^^ 

An Fig. lOd. ° 



— - :o.a „ ^ 

wash,. ,1 ' «te, 

:::: - - - p- : 
J« ; — 

tne tnln sheet Prr^m •.u 
wuter lead having a suffic-**n^ 

above. Furthermore, the width «*^ w 

.K, °' '^'^ i""" ieads must be in 

-he range of 70 to 80 Im 

the e.-H.no -ccessful wire bonding. When 

e..h.ng process as illustrated in Tic. is em , 
in fab-*-*.<na « , employed 
-a wowing a lead '-an-.. 

a thir. sheet of a small 



s>:ss< 
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lnn« leads ,„™ed by „cM„5 

thereof ere err,„„c at . pit« of o.l65 ™,. 

H-«r. r.,i,,-.„„„,:,,„ 
..»ico„duct„r p.c«.,. r.^.r.. ^. 
Pitch.. i„ „„,. ^_ 

"."S »he„ . lee. fre„e fehricate. hy proc....„, . 

thin sheet of e reduced thickness 

micicness, the sirenath of the 
outer leads of such a * 

such a lead frane is not lar,e enough to 

Withstand externel forces that „ay 5e applied thereto in 
th. subsequent processes includin, en asse^Un, process 
and a chip „ounti„, process. Accordingly, there is a li„it 
to the reduction of th. thickness of th. thin sh.et to 
-able the fabrication of a .inute lead fr.„e havin, fm. 
leads arranjed at ,.ry s„all pitches by etchin,. 

An .tchin, »ethod previously proposed to overcome such 
di«i=ulti., subject, a thin sh.et to an etch,„, proc... to 
y . I..d fr.„. .ft., ^^^^^^^^^ ^^^^^^^ 

01 th. thin Sheet c.rrespondin, to th. inn.r l..d. ,f th. 
^..o fra.. by half .tchin, or pre.sin, to for» th. fin. 
inn.r leads by etchin, without r.ducin, th. stre„,th of the 
«.t.r ,..d.. „ow...r. ptcbl.„s aris. in accuracy i„ th. 
.*..,„.nt procsses „h.„ th. le.d f.-e^e is for»ed by 

"Chin, after reducln, the thickness o- -H. 

■ ...i:r.ness o. .he portions 
correspondin9 to the inn.- ■ 

ihne. ,eaos oy pressin,, for example. 
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the s^oothn.,, ^ 
■ u„„tlsf.=tory th. • ' 

^ne portions of the rhir. -.u 

tne thin sheet corre«T%««*ji 

leads is reduced by half et H- ^"-r 

° oy half etching before subiectino *k w 
sheet to an ei-^s< "°:ectang the thin 

etching process for forming the lead fr 
^^^-^ also makes the lead f ' 
intricate. Thus this '"""""^ 

• - be '"^^^""^ — 

yet been applied to oracrir.., , 

Meanwhile, there h«« w 

""d pro,.-.s,i,.jj,. rh„ 
-CSf" (Ch(- c Pacliaje, so calj.d 

— -n in such a manner that its si,e 
substantially equal to that o- " 
CSP has the f«i, • ' semiconductor chip. The 

nas the following advantages. 

1.' First, where the numbe- 

o. p.ns of the CSP is equal 
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10 



13 



20 



25 



that of orp (Ouad riad Pa-kao«, 
p^^L Package) or BGA i3a-l 

Package), the CSP enables a ^ema^kabi. 

-^"^^'kable reduction in the 

^> second, u ... CSP e,„., „ 

: r """"^ " ' - - ™- - c„ : 

""s need to be .rr.„,.d at , pUch of 0 / 

inc-ease -h- ■ " 

inc-eas. , «=«".rily involves an 

" otherwise t., 

«f«=ult. Th. B« production is 

Ti: " " 

iw. Moreover, although the Bra • 

overall conventional 
overall reflow soldering even at ,.h» • 

Of 300 • ^ """^^^ excess 

or 300 pins, solder bumos ar» • 

umps are incorporated with clacks 
c^epending on the temperature cvcle • ' -he di 

. -"^^^ dimension of the 

BGA reaches 30 to 40 „„„, 3^., ... 

su... .hat an upper limitation of 



:»::»< 
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e«er„.l ter^„.., ,„,„„.^ ^^^^^^^^^^ 

3, Third, „ co,^,„, 

parasitic cpacifDc, a„d thereby eho- ,k 

' sno. . .„ ch, transfer 

o«lay time. Where the clock -ate 

" m e,ce« of 100 MHZ, 

J ^av.n, a sHo«ene. .n.e.connecc.on .en,.. 

advantageous. Accordingly, the CS- i« ,h 

, * advantageous in view 

Of the mounting efficiency, but it needs to 

neecs to be narrower in 

the terminal pitch 

Pitch When considering a demand for an 
^crease in the nu«a,er of terminals. 

Thus, the present invention <s ain,«H . ' 

a^"®** to provide a 

resm-encapsulated semiconductor device emoi« • 

^ aevice employing a lead 

frame, which is capable o' 

. ^ °- ™«eting a demand for the 

miniaturization and incea^n , 

inc.eased terminal number. 

fMSANS FOR SOLVING THE SUBJECT MATTERS] 

A -esin-encapsulated 

-ated semiconductor device in 

sccrda.nce with the orese- 

.-ese... invention is a resin- 
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fr.„. sh.p« in .ccord.„c. wx.. . ^^^^^^^ 

th.= Of tH. .„c.p.„l„« 
.n=.psu...i„, , ^^^^ 

.u.„.„.i.n, .He „ . 3«.i=c„.„ctor ch.o in 

th. u.d i„,i„,,„„ ,„„^^ ^^^^^ ^ 

1M« ^r.™e M.„. ,„,.,^.^^^ 

— -- Ua., ^^^^^^^ ^ .l.ct.-.cauy 

ccnnac... .„ ^^^^^^ 

"--«i„a. co,u„„s ^^^^^^^^ 

-rfac. on wMc. ... „„,cond„ctor chip X. .„o>.„«a. th. 

""""" =ol»», ..vin, „™i„., ^^^^^ 
"P.. th. „„i„., ^„,„„, ^^^^^ ^^^^ 

«PC... e„c.p,„i.»n, „,i„ 

th. „™i„,, ..^ ^^^^^^^ ^^^^ 

tne encapsulate no r*«<* 

t_ng resin at their outer sides; the 

semiconductor chin at ir» « 

-P « xts surface having electrode portions 
(pads) being mounted on 

on the inner leads by means of an 
insulating adhesive, a^w 

and tne electrode portions being 
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el«tr.c.Uy connected tc tip, of .... 

«oreov,.. . r.3i„-.„cap,u:a«d ....conductor de«c. i„ 
. accord.„« „un t.. p„.e„, ^ 
.nc,p,„l«., 3.„ico„d„cto.- d.«c. in . 

.haped .cco«.„„ w.t. . tK,-.c.p „cn.n, p.oc".,. 
» . ».nn.r a tMckn.,. of i„„„ ,,,„„^_. 

c. tH. X.ad .„cap.„..„, „ 

encapsulating resin in such a « 

such a. manner that it is 

substantially the same as that a c ■ 

tnat cf a semiconductor chio in 

S"e, the lead frame including: inne- lean, k • * 
, ^ ^ -nne. leads having a 

ITT °-' • 

co.„^, ^^^^^^^^^ 

^r... ^,„, ^^^^^^^^^ 

-e. a..d, and .Uo 

- , apo«d oo„.. o, .nn.. ..... , 

-n.. ^„ ^^^^^^^^ 

iMd frame surface on which ,.h- 

wnich the semaconductor chip is 
mounted, the terminal column* k • 

thro K externally 
through the encapsulatino resin at .h.- 

- « their outer sides; the 

semiconductor chip at its su-^.- w 

^ having electrode portion 

(pads) being mounted on the 

the inner leads by means of 

-nsalating adhesive, and 

the electrode portions bei 



an 
ing 



M-5599 0$ 



tips Of the inner leads by wires. 

In the resin-encapsulated C3P tvno 
devices as described semiconductor 
escribed above, the lead frame has a d^e 

2 J; 

leads and the die pad. 

encapsulated rco . on is a resin- 

frame shaped 1„ accordance with , , 

^» . ".nne, .ha. . .h.c Jaa . • ' 

tne lead frame and which < . ^ 

wnich IS encapsulated with an 
encapsulating resin in such 

m such . a manner that ir 

-i^e, the lead . ""-^conductor chip in 

r rr; r; - • 

. col^a h.vi„, .he a 

da : r"^"' — " - 

-h.e.ed : :: " - -«'-»^ 

' ^e.„, dilc d """"" 
oe.ng disposed outside of the , 

that thev ^""^ ^ ""-nner 

"^nac they are coupled to th« • 

orrnogonai to thickness-wise . '^-"ction 
V direction thereo' rh- 

•ter.TinaI coIu.-.ns being meu^te^ 

"'o^-'^ted on the surface opposite the 



»<-5599 OS 
5-8207 



is mounted, the , - 

' ^enn^nal columns havino t*^- , 

arran«*-^ -^ing terminal port<o 

arranged on their ties- t-h^ * hc.o 

* '^ips, the terminal portions h«*« 

solder, etc « ^ < 

ou». T « 

■^aes, the semiconductor chin k-v 

"-"^^-^ on the 
oy bumps arranged on one su^f. 
semiconductor chio ■ . ''^ °^ 

semiconductor chio h • 
e^ectr^call, connected to the inner leads. ' 

A^^O' a resin-encapsulated semiconductor h • 
accordance with the ^" 

the present invention is . 
encapsulated CSP " is a resin- 

CSP type semiconductor devl,.- • 

frame shaped in acco h * 
^ in accordance with a 

• thickness of i„„er i.sds is ,k, 

"cps„..„„, " „ 

s...;:: :::r 7: • 

ju: 

^ ..so :r'""^ " 

.0 ,„ " - 

'«i--'9 disposed oo-.side o- " 

- in„.. j.sds such . 
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-^-at th., ... „ ^^^^^ ^ _ 

ort.c,c„.I to tM,,„ ^^^^^^^^ 

fr^in.. co.„„„. ^^^^^^^ 
-rf.ce o.. ... „ 

is nou„„d,... „™i„., „,„^, „^,,„, 

«r.„,ed on „^„., ^^^^^ ^^^^^^^ 

.xt.r„.a., tH. .„c,p.„x...,„, „ . ^^^^^^ 

t^PS th,r.o,, the s.„ico„duccor chip ..i„, „ 
i"n« ,.,0. ^^^^^^^ 

semiconductor chip h.i„, .i.ctricny connected to th. 

inner leads. 

in the r..i„.e„c.p.„a.t.d CSP type pac.„e. th. inn.. 
U.d. ..ch h.v. e 

incudin, .o„. .espectiviy provided with . nrs^ 

' • »-,.ce. and . fourth 

---.ce. th. ,i„t s„r„ce tein, opposite to the second 

J,ace and „„.h with on. s„,ace o, the re^inin, portion 
' ^Mc.n.s. a. that o, th. 

y .r.„. hian.. and the third and ,o„th .„r,.ce. ..ch 

-vin, a concave sh.p. d.pr.ased toward the inside o£ th. 

inner lead. 

Meanwhile, the CSP tvoe ^ 

*- type semiconductor devices as used 
herein generally means r-e<« 

resm-encapsulazed semiconductor 
oevices encapsulated with 

an encapsulating resin in a 
manner that each of -wa. 

— e resulting structures is 
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Furthermore, in tho 
=e.l=. x„ ""-encapsulated ,e».co„.u=-.,.. 

" -co„a„c, ^ 

semiconductor chin "-ion, a 

'-'-or cnip IS mounted on i-k- ^ 

5 ° * by burns 

5 arranged on one surface «f • 

surface of the semiconductor chio ano • 

. a. ...^ - 

^^^^ - 

"^lr.d. ai,„ ^ " 

carried out in a lump. 

[EMBODIMENTS] 

Embodiments of 

01 the resin-encaosuiAr^w 

device in accordance with the semiconductor 

^es..i.ed With reference to rigures. i. rirs^ a f 
embodiment is shown in Pig. ^ . ' ^ '^"'^ 

View Of .he • " ' "oss-sectional 

ac-o.- apsulated semiconductor device 

according to the first embodiment of the n 

^^5- lb is a cross ' invention. 

leads ta.e„ . "^""'^"^^"^^ ^ -ch .f ..e inner 

•long the line B1-B2 of Tig. la i„ r- , 
-era! aoo depicts a re • ^ 
' device 1,0 —encapsulated semiconductor 

no a semiconductor chip, ... .i-c-^od- 
(pads) i9n • c-rode portions 

»P«as;, 120 Wires, 130 a lead 

^A.-st surface, 13lAb a seconn 
a.e, i3ZAd a fourth surfa-e 

-33 terminal columns, 133A 
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terminal portions. 133B sides, an 

150 .r. ■ " encapsulatino -ec-- 

'° --"bating adhesive, and 160 a ^einf • ' 

In "inforcang tape, 
the resin-encapsulated 

according to the fi — nductor device 
^ ° first embodimenr 

5 no is „^ ociment, a semiconductor dev-: -e 

the semiconductor chip no 

-ner leads The • 

«aas. The semiconductor chin iin - 
connected to th. " ^Electrically 

to the second surface 13i * 

^-er lead 131 The el 

The electrical connection of rh. 
encapsulateri o • or the resin- 

"iated semiconductor device loo to 

----- - achieved ^ 

-.^conductor device 100 at terminal J^/^""-^""— - 

spherical solde^ on a o • °' 

- on a printed circui- s.,Kc. 
--rame 130 used in the . • -"^strate. The lead 

in the semiconductor device loo 

'■>" '»» 

I«d fr,„e .30 "-..J.,„„ 

»»• 6«. th. le.d ttM, 130 h,, ,„„ , 
"•ap.d to h.,e . ,s- ,. - 
* * ""lOcnM, siMljer th.n ,k 

«nc.p.„j„i„, . " • wh.„ 

^ . tre lead 

i-mited to such a shape as po.. 

=..c:r. Tor." ^* 
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the portions of the lead fram* 

irame other than rK« 
131 have a thiekn. , ^««= 

thickness Of 0.15 rm cor^esoonn 
•thickness of the le*H ^ "^-^^Ponding to th 

the lead frame blank. The tin. * 

leads have a 'in. • . ^ °' ^"ne 

■ *ane pitch of 0.12 . 

5 increase in th» w " «« -c achieve an 

the number of terminals for . • 
devices. Th« • semiconductcr 

The second face denoted by the ref.. 
13lAb is a surfa^. w "ference numeral 

surface etched, but h«i/i«« 

so as to alio, an eas;:::\: 
and fourth faces l31.c and l^d ' 

respectively ^hi. "sociated inner lead. 

^ This structure exhibits a hl„H 
though the second * ^ strength even 

second face (wire bonding surface) i. 
Also, Fig. 6b i* - - "'*ace) is narrow. 

IS a cross-sectional view tak.o ■ . 
<^1-C2 of rig. 6a tk ''^'^ 

• .313 as Shown in Fig. 
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the inner leads 131 are fixed w-th -he 
" " '-'»'■' 6c,i.,. 

*or the fabrication o* -So , 

n «evice are removed bv n^^^^ 

5 press .^w . « «y means cf a 

Pxess as shown in Fig. 6c (i^i) 

is then * "miconductor chip 

Shows .he line to be a press. ' " ' 

A method for the fabrication of the . • 

as Shown in Fig. Sa a Jo.h * 

' ^-''-^ - fabricated by 

etch^ng and .ro. which the unnecessary portions 
moved bv a ■ Portions are 

■ ^ cutting process 

^ ^'^ocess, IS arranged in ^ 
^hin tips Of th. • 9 a m a manner that 

o- th. .„„„ ^ 
inen, the surface 

uAx^ected downwardly i 

r«y, and located on the inner lead* 
manner that th. *nner leads in a 

that the electrode portions are arrana.H k 
inner leads I3i th "ranged between the 

"1. Then, the semiconductor device no i 
mounted fixedly on th* • ' 

insu, Of an 

insulating adhesive iso. 

Then, as shown in Fig sk ►k. , 

' electrode portions are 

electrically connected to the 

the tips of the inner leads 
Wires 120. Subseouentlv ' 

- "^iy^ encapsulation is carried out 
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-i'^ co„ve„«o„.: en=.p,„a.,,„, 

V4 0m sn owT* • — 

po...:: 

''niie forming sides li-^n 

3hown .n Fig. 5d. m this case ir • 

P^ferable co for™ 

— g. Particularly, .^e forcing of the cu-- 
<*"--ing etching of the lead . 
t-me. The dam bars 

136, frame portions 137 -t^ 

lead frame no as «h« 

•'•I" as shown in Fig. g 
. t> are removed. N»vt- 

terminal portion i-j-ja "ext, 

portion 133A made of solder is «... . 
outer surface «f k "ranged on the 

" Of each terminal column to fabrica-e a r. 
encapsulated semiconductor device The 
^"'^ "rve, .o faciii.a,e 

encapsulated semi . 

psuiated semiconductor device to 

. 

A method for etching the lead f 

1* >-ne lead frame o' th» 



2S 



8e. Figs. 8a to fi- . 

8e are cross-sectional views 

process for the lead frame of - 



process for rs. 1—. e.ching 

-'•■e first embodiment shown in 
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^^9- 1. In particular, the <-.-«eo ^ 

8a t« ft =-'°"-^ectional views of r.- 

to 8e correspond to a cross section ta.en al 

^^9. 6a, respectively. i„ p.^, ^ 
reference numeral 810 den«. ' 

^ B20B .esist o ' '""^ 

resist patterns, 830 firsr « 

-cond 

first concave portion, 860 second 
portions, 870 flat . * concave 

<"0 flat surface, 880 an etch-r..* 
"lA tips Of inner , . "ch-res.stant layer, 

^ ^ ieads, and l3lAb second ^ 

^eads, respectively. nrs. a 

-^"9 po-assiu. d H — -luble casein resist 

Po.ass.um d.chromate as a sensitive agent is c 
over bot.h surfaces of a lead . 

rickel i '"-^^ Of a 

loy and having a thickness of about 0 15 ^ 
^"ng desired pattern plates ... 
patterned to for. • 

for. .esist patterns 820A and 820B havinc 
-i-s. opening 830 and second ooenings 8.0 
(Fig. 8a). ' ^ °' "«Pectively 

The first opening 830 is ad-n. ^ 
'r.n.e bl,„, eio to H 

«.»... ~;r.:"::7;:r;::T'-" 

— «o j:;;. :::r'- 

tips Of the inner , the 
tne inner leads fiin 

--.a, .... ; . 

"« . t.Fin, p„„„ , 
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Cla.pi„, p,,,.„ ^^^^^ ^^^^^ 

" be «ch« „ ^ 

^-it.d to .„ ^^^^ ^^^^^^^^ 

etched using a 48 &«• 

» « « Be ferric chloride solution o' a 

" " « • p"»»" ..s 

Th. ,«hi„, p„„.. „ ^^ ^^^ ^^^^^ ^^^^ 

o< th. l.ad fr.ni. bl.nk <rig. eb) . 

Althou,. both ,„r£.c« o, th. l..d 
.in.»lt.„.ously .tch.. i„ .h. p.i^,, 

-n„.c.s,.ry to ,i„„lt.„.,„,,, .t=h both of th. 

"th th. „.i.t p.tt.„ „0B H.vl„, op.„.„,^ Of . 

»h-p. to fo™ .t u..t . ...^ ^^^^^ ^^^^^ 

using an etchant solution 

the etching 

process is terminated after oh-:.,- • 

after obtaining a desired etching 
aepth at the etched inner lead f«-«- 

nner iead forming regions. The reason 
Why both surfaces of the * 

tne lead frame blank 810 are 
simultaneously etched, as .w 

ned, as .n this embodiment, is to reduce 

the etching time taken in a c.^«„w 

a secondary etching process as 

described hereinafter 

-ne total time taken for the 
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..,u..,,. ... ^^^^^^^^ ^.^.^^ 

.tc... 3. .He .p.„.„, ^^^^^^ ^ 

•n ..c.-,„.„.„ ^^^^^^ -■ 

iayer 680 so as to u 

as to £.11 up ,he first recess 850 and ro 

cover the resist pattern 820A (Fig. 8c). 

It is unnecessary to coat the etc.K-.esis-ar- ^ 

*«»iS^ant layer 880 

~ .30. 

WO coat the etch-resistant laye- 880 

n«„, ^ "° "he surface 

r; ««„ .,0. 

^he etch-resistant layer eeo is , • • 

' oou is not lamated to the 
ae>ove -mentioned wax. but mav » 

""^ ^ a UV-setting type 

Since the first recess 850 e-h.d • 

Prin.ary etching 

P-ocess at t.'^e surface formed w-k 

w--.. .he pattern adapted to 
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' 0' inner u« -..o 

i.y.r »S0 e„.„c.. ... 

.«.n,.n ^^^^^^ 

""""" . ,,,, • 

— , ^^^^ 

oa.ec.ion of the thickness of ^he le«H ^ 

-con.a.. etchin, process .hJn . " 

to a secondary etching process. i„ ,,,3 
secondary etching process th« , . 

etched 810 is 

•tched at its surface formed with the 

"•ving a fi.r k " 

9 a flat etched bottom surface r« 

' thereby forming the 
tips 890 Of the inner leads (rig. 8d, . 

The bottom surface 870 of 

^ recess formed by the 

Priwry etching process and parallel r . 
, ^ parallel to the surface of th« 

-iead frame is flat. However bo.n 

° ever, both side surfaces of each 
"cess positioned at opposite sides o' the b 
Bin K ® ootrom surface 

870 have a concave shao* 

«hape depressed toward the inside of the 
inner lead. Then, t.he l.^w . 

iead frame blank is cleaned. Afte- 



»»:»»« v: 

30 



M-5599 OS 



10 



15 



20 



25 



5 leads "r-ch tips 690 ef 

" arranged at a fine pitch Th. 

-ch-resistant layer 880 h '^^^ 
•^«yer 880 and resist film. / 

. — c„ „ ^^^^ — 

""»". 3.„.r.M '"Pect.v.iy, describe:, 

generally ctlled a "two-.,-. 

etchin, „.,,od i, ^ 
is advantageous 

«„ Obtained. r.. ' ' 

-'".-icat. th. lead , to 
•* lead frame 130 used i 

and shown in Fia, < " Present invention 

fib involves the -u. 

--•'od and the method for fo-mi ' """'"^ 

ior forming a des-r-iH *w 
J«« fr..,e portion wMl, ..h ■ °' 

m accordance with th« *k 
'Oneness of the tip 13IA of . 

*P iJlA of each inner i-^w * 

-"-o- i' -.pandent on . o- ' " 

t.c..„ o, ... i„„„ - 

. .Mc»n.s. t red - 
can " " ^- the 

-^■^ " ioo . and a t^:" " ' 

- -^^5. 6e. :n the case o' " ' " 

^--'^ a sma:: blanh thickness t 
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°f about 30 Zn, and a lead width WI o' 70 Zn. • 
° " ' " =or,„po„..„, ... :„ 

„ ^.^^^^ ^ ^^^^^^^ 

::j::r.'"'''°"^" . 

Dy a connecting member I3ia 

^H. " ^" ^^9- 6c (1). Then 

the connecting member 131B unn... 

of . . unnecessary for the- fabrication 

p.'." 1* " * "» . 

Shaped by etching m a state where a ■ 
231B * connecting member 

is arranged on the tins of -k- • 

tic. w ^ ^« the 

tips directly to the die oad as ,k 

•u-n^,, " ^" -^9- Then, 

"..necessary portions in the shaoed ^ead ' 

wcu .esd frame r.ay be cut 
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Mo^^eover, Fig. 7b is a r-.^. 
-1 » -s a cross-sectional view -ak^. 

along the line C11-C22 and , • 

t^i, and the line E:i-p?i r-- 

shows a cuttinc T 

v.utting la,.e. After the inner leads a.. , 

accordance with a Ua .l.r ■ '^'^ 
--e cut o^. V """^^^"^•'•^ 

o.. - Obtain a lead fra.e. having a good o.a^-v 
wath no plating failure m ^> 

Where un " ^•^"ibed above. 

Where unnecessary portions in the structure shown in ..g 

^^owninrig. 6a, a reinforcing tape ISO ,a . 
is generally used as - 

y used, as shown in rig. 6c{i-i) s,«,-, - 
reinfo-c<nn - Similarly, the 

-''fo.c.ng cape is also used in the case of . • 
unnecessary portions i °" 
PO-tions in a structure shown in rig. 7c While 
^he connecting „e„a,er 13,b is cut o'f bv . 
to ob'ain - ^ * P"«s 

°b>ain a shape shown in rig. Sci^M a . • 
ch'a <. cti..,, a se.ui conductor 

on the lead frame s-iii h • 
reinforcing -aoe '"^ 
"9 .ape attached thereon. Also th. 

semiconductor chin i. 

Chip „ encapsulated with . -resin m . 
condition where the lead * 
the lead frame still has the tape ^ 

'•he tip 131A Of each inner lead of the lead f 
in fh^ . "^^^^ frame used 

the semiconductor device of this fi-^- embod- 
cross-*«^^<^ , **' embodiment has a 

" actional Shape as shown i„ rig. 9(1, ts • 

an etched flat surface (second . 

- . Slightly more t J 

tftan the width of an on,s^ 
surfae* -k^ • * an opposite 

"--ace. ihe widens wi and /.w 

-h. • . -nore than 

-he wiath K at the central 

Po-.ion Of the tips When viewed 
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"^""io" ot Zh, inner -e.a -hi.. 

''tea to a semiconductor chin /^^ 
by a Wire 120A or 120B .k- 

etched flat surface i.iz. ''^"^ ^" 

urxace, i3lAa a surface of a lean < 

° -nd 121A and 1213 re.n • ^""^ 

i^iu, respectively, a ni^,- • 
of rig 9,,,, ' portion, m the 

-9.9(.„a, there is a particularly excellent • 
bonding prooercv w excellent ware- 

operty, as the etched flat surface do.. 
. roughness. Fig.suii, "''^ 
9- 3(111) shows that the tip 931C «f ,k • 
lead of the i«w - inner 

case, however k^-k 

the inner lead are fi*r k 

-"•Her than that in * ""^^ 

««t in a direction of th« • 

tMclcne... 

--.ces Of the tip „ic are f " 

^-'"'^ ^ead 
surfaces have an 
property as co«„ . inferior wire-bonding 

H rcy as compared to that o' rh« w 

'^he first emw^H,- *"-'-«<^e of 

-irst embodiment. rig.9,iv, shows -w,. . 

-ip 9310 or 53ir ^w,,. iead 

531., obta..ned by thinning -n -s -hi.. 
* "ea... Of a press and tKen b " ^^^chness by 

by etching, .s wire-bonded to a 
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pressed surface . ^°^ever, a 

"ace of the inner lead tip ,5 no- 'i.- 
9(iv). Thus -h. " 

x.hus, .he wire-bondxng cn ei-h-- * 
opposite surfaces as shown in ri. • 

5 Often results in an • ^'^'^^ 
«suzts m an insufficient w<re-h««w 

a problematic quality. ''''''''' 

A modification to the resin-encapsulated semi . 
device of th^ P^uiated semiconductor 

°' «"^o^i-nt wiiino. , ^. 

2a .3 a cross-sectional view illustrating a . 

^-'^e resin-encaosulated sem -ciification to 

.suiated semiconductor device «f ^ 
embodiment, and rig 2c 

'^9- 2c shows an appearand- 
semiconductor device m PP^arance of the 

aevice m accordance with 

Of a , * "OSS-sectional view 

-rmmal column taken at a 00s -f on c« 
-^''e line A1-A2 of ri. , " """Pondin, to 

according to the „odl,. -"iconductor device 

» to the modification is diff-r-n^ • . 

— -0. ....ceo/: :;-'r ""-'-"^ • 
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first embodiment except for the • 
A r*.. terminal portions 12^ 

i^esan-encapsulated 

fsuistea semiconductor w • 
accordance with . «"ctor device i 

With a second embodiment win n-w • 
^^9- 3a is a cr««e described 
a cross-sectional view of a r., • 
5 semiconductor device ... "^^n-e.-'capsula-.e 

"evice according to th*. 

depicts . resi„ . ^ 'e'ersnee nuneral 200 

r">n-,„c.p,„i„„ «»ic<,„ducto- d.„- 

Chip, ,30 . i.„ . • 

» ...c. "\ 

columns, 233A te«n<« , terminal 
^ terminal portions, 233s , 

-n «c.p.„,«,„, ^ . P-d. 

»•""« that .h. ,urf.c. „„ • 

" « . . i„r """^ - 

tne insulating adhesive wh,i 

-"-o.. po„i,„, .„ 

-'"■». h.. ... „^ rn, 

« in.ide. The ...ct.-od. 



•:i>< „ 

3« 



H-S599 OS 
9-e20'» 



10 



15 



20 



25 



_ p.or^ions 211 are arranged between the inner leads 231 ar.c 
the die pad 235. Moreover, in the second emboLen.^ 
similarly to the case of the firs. en«,o..„ent, electrical 
connection of the semiconductor device 200 to an e.terr.al 
Circuit is achieved by mounting the semiconductor device 
.200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. i„ this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 

columns 233 are connected by the inner leads to each othe^ 
-hereby dissipating heat generated in the semiconductor 
Chip through the die pad. Also, the adhesive 250A 
necessarily ..eeds to be conductive. However, where the die 
pad and the semiconductor chip are connected together by 
-eans of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
Obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
en.>odiment, the lead frame 230 used . in the second 
embodiment is made of .21 nickel-iron alloy. However, as 

■•^ave the die pad 235 ann *w 

paa and the inner leads 253 having a 

•J^ickness thinner than tha- , 

tna. o. the terminal columns. The 
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terminal column, ..ch have a thickneaa o.- 0.-3 ... 
inn„ lea., .„ a„.„,.. at a pl.c of o.:2 ^. ^.^^ 
a d.».„d ror th. i„cr....d t.rmin.l „u«o.r of th. 
aemiconductor devic.. i,. „co„d surfac. 23:a!, o- ea- 
inner l.ad i, fi.,. wi„-bo„d. 
tMrd and fourth .urface, 23Uc and 231Ad al.o have a 
=on«v. .hap. d.p„„ed toward th. inald. of th. i„„.r 
1.". This structure exhibits a hl,h atren,th even thou,h 
the second fac. ,„ir. bondin, surface, is narrow. Moreove- 
th. fabrication of the resin-encapsulated semiconductor 
".Vice Of the second embodiment is carried out in 
accordance with substantially th. same process a. ih.t of 
th. first .mbodiment. 

ror exampl.. i„ . modification to th. r.sin- 
.nc.p.ulat.d s.micond„ctor d.vic. o, th. s.cond .mbodim.„t. 
•n op.nin, „3c i, formed on th. tip of .ach terminal 

column 233 a. „^,,,,„,„„ „ fir....mbodim.„t. 

Th. op.nin, 1, protruded .xt.rnally fro. th. .ncapsula.in, 

r..i„ UO such that th. tip h.vin, th. op.„i„, s.r 

the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance with a third embodiment .ill now .e described. 

fi9. <a is a cross-sectional v<«u. 

*onai view of a resin-encapsulated 
semiconductor device in aei-«-w 

accordance wurh a ihird embodiment, 
and Fig. <b is a cross-««^. 

sectional view of an inner lead 
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taken along the line A5-A6 of rig. <a. Also, rig. ..3 
a cross-secrional view of a terminal column taken along the 
Une B5-B6 ot Fig. i„ rig. a reference numeral 300 

depicts a resin-encapsulated semiconductor device, 3:c a 

semiconductor device ^^m^ 

t aevice, 311 pads, 330 a lead frame, 331 ir.ne- 

leads, 331Aa a first surface, 331Ab a second surface, 331Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
3.0 a encapsulating resin, and 360 a reinforcing resin. 
Unlike the first or second embodiment above, the 
se.T.iconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
. f-edly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together 
Sin>ilarly to the first or second e.^odime.nt, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portion, 333A made of a 
seml-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 
embodiment is made of nickel-iron alloy. .However, the 

lead frame 330 is shaped to have .he tips 333A cf the inner 
leads havi..g a thickness thi.-,ner c.han t.h,-. ot t.he terminal 
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333 .r. „ ^^^^^ ^^ 

r.«.ini„, portions- other th.n the tip, 331A c 
.tr.„,th ,„„ici.„t to „ithsta„. the 

Th. i„„„ .„ .„.„,,^ , ^^^^^ 

meeting a demand for the incr-.«»H , 

tne increased terminal number of the 

semiconductor device tk- . 

aevice. The second surface 33lAb of ea-h 

Th. thi« 33^^^ ^^^^^ ^^^^ ^^^^ ^ 

cohcve ,h.p. ^^^^^^ ^^^^^ 

Thi, ,tr„ct„„ „hihit, , hi,h .t„.„th ...„ thou,h 
..con. ,„ir. hon«„, .„rf.c.. i. „...„.. 

-«vic. th. .^,,,„.„^ 

accordance with substantiallv rh- . 

sT^anciaiiy the same process as that of 

th. fl,.t s.„icohd„cto. Chip i. 

77" Oh th. .i. p.,. .„c.p.„:.tio„ 

With the encapsulating resin. 

ror . ^^^^ 

.hc.p„i.t.. ..»iconducto.. ..Vie. th. thi...,.*„o,„.„,, 
" =p.ni„, ,33C i. ^^^^ 

column 333 as in the mod- 'icar , 

mod., lean on to the first embodiment 

as Shown in Fig. 2. x^e ooen^^a • • 

. cn.ng IS protruoeo externally 
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from the encapsularing resin 3<0A such that the tip havi.: 
the opening serves as the terminal 333A. 

lErrECTs or the inventionj 

The present invention provides a resin-encapsulated 

semiconductor device employing the above-mentioned lead 

frame, which is capable of meeting . demand for the 

-creased terminal nun^er and i, excellent in mounting 

efficiency. Furthermore. the r*,<. 

tne resin-encapsulated 
..»ico„duct<., .,vic. i„ .ccord.„c. .i.. ,,,, 
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